
telephone service, including advanced digital cordless phone

service, portable facsimile services, wireless private branch

exchanqe (PBX) services, and wireless local area networks (LAN)

services ..n , but ev.n this list is nec.ssarily incomplete.~

Which, if any, of th.s. will turn out to be the PCS services of the

tuture depends on technological developments and consumer demands

that are difficult to tores••. n

Th. impact of PCS on comp.tition in wir.l••• communications

mark.ts, and the implications for the way in which PCS might be

r.gulat.d, d.p.nd. h.avily on the forms that PCS tak.s. As the

Co_ission not.s, "many PCS applications should cr.at. n.w mark.ts··

while oth.rs "could provide a gr.at.r ov.rall l.v.l of comp.tition

in many alr.ady comp.titiv. s'CJ1I.nts of the t.l.colIJDunications

industry."» Th. requlatory implications ot th.s. two visions of

''Notic., para. 3.

ME1••wh.r., th. c~i••ion li.t. a. ex..,l•• ot PCS "CT-2,
PeN., wir.l••• PIX., wir.l••• data tran.t.r and advanced paqinq"
(Nptic., para. 9); "hi9h-speed local-area data co..unications
s.rvic.s conn.ctinq p.r.onal coaput.rs (Data-PCS)" and "wir.l.ss
local loop s.rvic." (Mg$ic" para. 10); and CT-2 Plus and CT-3,
which are advanced v.rsions of cordl.ss t.l.phon.s with t.atur••
beyond those available tro. CT-2 (Nptic., para. 18).

)SAnother ilUl'tane. in which the co_is.ion mak.s it quit. cl.ar
that PCS aay turn out to be any, or all, of a nuaber ot dift.r.nt
thinq. i. the following: "So•• (PCS provid.r.] .ay s••k to provide
a v.ry st.,l. and in.xpen.iv. s.rvic., on. st.p up froa cordl.s.
t.l.pbon. service, with no ability to roa. bltw••n ditt.r.nt
••rvic. provid.rs or ••rvic. ar.as and with limited or no handott
capabiliti.s. Oth.r. .ay want to provic1. a l.v.l ot s.rvic•
•qualling or surpa.sing that curr.ntly ott.red by c.llular
carri.rs. Still oth.rs may not d••ir. to int.rconn.ct with the
(PUblic Switch.d T.l.pbon. N.twork] at all." (Npt.ic., para. 100)

~9tic., para. 4.
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pes may well be quite different, yet the Commission must establish

a set of rules for PCS in the face of considerable unCertainty

about whether one or the other of these visions will dominate, or

both will be important parts of the future of PCS. Calhoun

observes that "(t]he first impression is ... one of diversity,

perhaps even confusion. It is not always clear which of these

proposals (for radio-bas.d telecommunications s.rvices] may compete

with, overlap, replace, or leapfrog one another. "31 In these

circumstances, it is important that the Commission not .stablish

requlations so rigid that they pr.v.nt future d.v.lopment. that

provide significant ben.fits to us.rs of PCS.

w. claim no gr.ater pr.scienc. than the Co.-iss ion in divining

the future of PCS. Non.th.less, w. beli.v. it is important to

consid.r so•• specific foras of PCS in order to determine the

i.plications for requlation of the.e various alternative.. We

recogniz., of cours., that policy should not be ••tablish.d as it

any of the.e alt.rnativ.. were certain to occur. Rather, by

sp.lling out in soa. detail a rang. of po.sibl. alt.rnativ.s, w.

hop. to sugg.st that policy choices premised on only a single

pos.ibility are unlikely to be "robust" with re.pect to actual

outco.... IMaM" the future is unc.rtain. the belt policy for PCS

is on. tba& i. flexible and can adapt to changing circYmet.nc.s.

As the co_i••ion it••lf ob••rv.s, "[i]t i •••••nti.l th.t our

decisions on PCS sp.ctrum and requlatory structure furnish PCS

providers the ability to reach and s.rve existing and n.w markets

ncalhoun, gpo cit., p. 124.
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in an economic and responsive manner. 1138

An analogy may be helpful here. Sti~ler has shown that a fl'.., ri:l

may preter a technology that exhibits relatively small cost

increases when output deviates trom the expected level to one with

lower costs at the expected output but with larger cost premiums

for deviations.~ The more "adaptable" technology will be

preferred if the firm's output is uncertain. In the present

context, a policy that would be belt if the Commi.,ion were certain

how PCS would develop may be interior to one that achieves

relatively good outco.e. even if the Co_i••ion's expectations

about PCS turn out to be wrong.

Sowe Alternatiye Fora' of pes

Tbe effec$ of qeoi$$inq inc'pbent cellular opera$or. to

lequire I portion oC the 'Qlctrya Illiqnld to PCS will depend on

which ot th. many ditt.r.nt toral ot PCS eY'ntuat.. Although each

ot the situationl w. dilcul. below conliderl a ,p.citic PCS

ottering, each il allo intend.d to characterize a more general way

in which PCS may d.v.lop. ThuI, even it th. partiCUlar PCS

ottering that w. d.lcribt do•• not actually materialize, th. point

that it illultrat'l ..y bt manit'lt,d in another form.

llMotice, para. 6.

l'G.J. Stigler, "Production and Diltribution in the Short Run, tt

Journal of political Economy 47 (1939), pp. 305-327.
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What if pes is "Just Cellular"'?

In one sense, the "worst case" for allowing current cellular

service operators to acquire a portion of the frequency spectrum

the commission proposes to allocate to Personal Communications

services would obtain if pes were identical to the mobile services

that these operators currently provide and there are no efficiency

gains from allowinq current operators to provide PCS.~ Where pes

is "just cellUlar," i.e., where PCS is service provided primarily

to u••rs in automoRil.s, it miqht b. argued that the p.rformanc. of

the cellular mark.t would improve if n.w .ntrant. w.r. to provide

PCS in comp.tition with incumb.nt firas. 61 How~v.r, .ven in this

extre.e ca.e, the arqument for re.trictinq incuabents is far from

.traiqhtforward.~

First, the arCJUllent is sub.t.ntially weakened if a larqe

a.ount of spectrua i. a••iqned to PCS service and a siqnificant

number of new entrant. ar. permitted to operate in this spectrum

~As w. make cl.ar b.low, w. do not b.liev. it is reasonable
for the Co_ission to proc.ed a. if this "worst c..... vill, in
fact, occur. w. analyze this situation only to show that
additional .p.ctrua .pac. could rea.onably be a••iqn.d to incWlbent
cellular op.rator., or that the.e op.rators could b. p.rmitted to
acquire additional .pectru., even in this situation. It follows,
that th.r. i ••v.n .tronqer support for this po.ition if, a. is
al.o.t certainly the ca.. , PCS i. DQt "ju.t c.llular" and if there
are econca!•• of scope between cellular and pcs.

61W. rec091liz. that cellular service already ext.nds somewhat
b.yond thi. d.finition and may chanq. ev.n 1I0r. in the future.

~We do not •••n to downplay the iaportance of economies of
scop. or product h.teroq.n.ity , and w. r.turn to th••e is.ue.
b.low. How.v.r, w. show here th.t there i. a ca.. for maltinq
additional .p.ctrum a.siqnments to PCS op.rators ev.n wh.re the.e
condition. are ab••nt and where v. fOcu., a. do the D.partm.nt of
Justice Merqer Guidelines, on market concentration.
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space along with the cellular incumbents. The exclusion of

cellular incumbents cannot be justified easily if allocating

additional spectrum space for the provision of pes makes the

cellular market less concentrated. It is the competitiveness of

the market after, not before, the new allocation that measures

market performance.

Second, the strength of the arqwaent depends both on the

proportion of the newly-allocated pcs spectrum that is acquired by

the incumbent cellular operators and the distribution of capacity

among other PCS providers. There is little competitive

justification for preventing incWIDent cellular operators from

acquiring access to a small portion of the pes spectrum.

One cannot judge the impact ot an acqui.ition ot a portion ot

the pes spectrum by cellular operators on concentration in the

cellular market without knowing the nuaber and size of the rival

suppliers remaining atter such an acquisition. An acquisition that

leave. more rival. i. likely to have a s••ller effect than one of

the same size that leaves tewer rivals. In short, the etfect on

concentration ot an acquisition by cellular operators depends not

only on how much sPectrum they acquire but on how many other

players are in the aarket after the acquisition take. place .

. Finally, ba.ing any assessment of market competitiv.ness on

the share. ot capacity held by various firaa can be highly

misleading. For a nUllber of rea.ons, we would expect the PCS

market to be more competitive than such calculations would sugge.t.

One important reason is that all new PCS providers would have to
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compete viqorously to capture a share of the cellular market. As

a result, we would expect any measure of concentration based on the

capacities of firms to understate the deqree of competition in the

PCS ~ cellular market.

Consider a situation in which the FCC makes available five new

spectrum assiqnments for PCS, a. propo.ed by CTIA. Assume,

moreover, that each ot the.e five a••iqnment. has the same capacity

as each of the two existinq cellular as.iqnments. A••ume, further,

that each of the new assignments will be u.ed only for the

provi.ion ot cellular service, i.e., automobile radio. o A••ume,

n.xt, that cellular op.rators tac. I1Sl co.petition from other

sourc.... , •• q., Sp.cializ.d Mobile Radio, ESD, paqinq, etc. 4S

Finally, a••uae that initially non. ot the tiv. new a••iqnm.nt. is

made to an incuabent c.llular operator.

Suppo.e, now, that one ot the s.ven operators w.re to

conclUde that it can put a portion ot the spectrum to a more

valuable u.e than can on. ot it. rival. that occupies that

.pectrua.~ suppo.e that it propo••• to acquir., say, on.-third ot

the spectrum spac. allocat.d to the rival, so that it now has 19

perc.nt ot the inctu.try capacity While the s.ller's share is

·'Aqaln, we r.coqniz. that this d.finition is too narrow.

"Cl.arly, thi. i. another "worst ca.e" a••uaption •

•sESIG can be u.ed to otter dispatch s.rvice., mobil. t.lephone
s.rvic., vehicle lGcation, fac.imil. and data tran••i ••ion, and
voice mail.

*R.call that, under the a.suaptions aacte h.r., there is no
reason to di.tinquish betw.en an incumbent cellular operator and a
new licens.e in judqinq the etfect ot an acquisition.
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reduced to 9.5 percent. 47 Here, the Herf indahl-Hirschman Index

(HHZ) of concentration increases only by 43, to 1471, an increase

that would not attract the attention of the antitrust

author i ties. "

Moreover, there are other ways in which an operator can

increase its capacity from one-seventh to 19 percent of the market

that have an even smaller effect on the KHI. Suppose that in

order to accomplish this increase the operator obtains an equal

amount of spectrum space from each of the other six operators,

le.vinq each with 13.5 percent ot the capacity of the industry. In

this ca.e, the acqui.ition., althouqh they qive the acquirinq fira

19 percent of the .pectrum allocated to cellular-peS, increa.e the

KHI to only 1455, a ri.e of only 26. Despite the fact that the

acquirer's .hare has increa.ed by the .... aaount in the two ca.es,

the impact on measured concentration i. ditterent. It i. greater

in the first ca.e, where the sinqle seller'. share has declined by

a larqe amount, than in the second, where each of the sellers has

experienced only a mode.t reduction in its .hare. Indeed, since

the increa.e in the .econd ca.e is even ...ller than that in the

first, it, too, would not be subject to scrutiny by the antitrust

authoritie••

~As we d~rate below, efficient .pectrua use i. likely to
require that 11cenaeea be able to combine or subdivide the initial
allocation. _de by the Co_i••ion. ThUS, it should not be
recJardecl a. unu.ual for transfers to involve le•• than an entire
a••i9n.ent.

4IAccordinq to the Brper QuideliDM, an acqui.ition that
chanqes the KHZ by le.. than 100 and result. in an KHI le.. than
1800 will ordinarily require no further analy.i••
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Finally, we would note that the Commission has itself

indicated that it may prefer to limit the amount of the pes

allocation that an LEC may acquire rather than entirely exclude the

LEC from the _provision of PCS service. The Commission has

tentatively concluded "that 10 MHz may be sUfticient for the

initial deployment of a PCS system integrated with a wireline local

operating company."~ Even in the "worst cas." consid.red here,

limiting the amount ot PCS sp.ctrum that incumb.nt cellular

op.rators can acquir. is pr.t.rabl. to barring th••• op.rators

compl.t.ly trom otf.ring PCS.~

Ev.n it on. w.r. to .mploy the O.parea.nt ot Ju.tic.

horizontal m.rg.r quid.lin.. rigidly and were to as.um. v.ry

con••rvativ.ly that PCS is "just c.llular," the ca.. again.t

p.rmitting acquisitions ot PCS lic.n.e. by incUJlbent cellular

operators, .ither through initial a••ignments by the FCC or through

purchas•• from initial lic.n•••• , is far froa .traightforward. Th.

case i. substantially weak.n.d if a siqnificant nWlber of new

as.ignments are made, as the Commis.ion propo... to do, b.caus.

that r.duc.. the ov.rall l.v.l of conc.ntration a. w.ll as the

~Qtig., para. 77.

~h. Commis.ion notes that it could iapo.e a r.striction on
the aaount of spectrum that could be acquired by: Ca) s.tting aside
a s••ll.r block in the initial assignment.; Cb) dividing blocks and
allowing so.e firaa to acquir. only a portion of a block; or (c)
liaiting the aaount of spectrua that could be acquir.d by some
firms in the aft.rmark.t. (Notic., para. 78)
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impact on concentration of an acquisition. 5l The case is further

weakened, it not eliminated, if incumbents obtain only a portion of

any new assignment, because that leaves another firm with the

remainder. Finally, because it can make a great deal of difference

whether a given amount of spectrum is acquired from a single rival

or from a number of them, the effect on concentration of a spectrum

assignment to an incumbent cellular operator cannot be judged in

isolation. Even if PCS is "just cellular," as it almost certainly

is not, and even if there are no economies of scope between

cellular service and PCS, a complete prohibition of cellular

op.rators trom the PCS band is not nec••••ry to d••l with the

COJllJllission's conc.rns about the adver.e effect of market

conc.ntration.

Th' a.n.tit. at fl.xible spectrua u••

Although it may se.m unconv.ntional to sugge.t that

acquisition. of the .p.ctrum that has bien a••igned to pes might be

for l ••s than an entire a••igna.nt, in fact acquisition. of this

type have long bien advocated as a way of increasing the efficiency

with Which sp.ctrua i. u.ed. For example, in their proposal for a

market-ba.ed .lloc.tion .ystem for the radio frequency sp.ctrum,

OeVany et 11 argued th.t the holder of a spectrua a••ignm.nt should

not be "re.tricted in the use to which hi. [alloca.tion] may be

SIA. the co_i••ion ob.erves, "If we qrant five PCS licen.e. in
each market, the cOilpetitive imp.ct [of allocating one to an
incUJllDlnt cellular operator] would be le.. th.n it only three
license. were granted per market." (Notice, para. 65)
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put .... Any [allocation] package, combination of packages, or

subpackaq.s may be legally used for TV broadcasting, industrial

voice channel, diathermy, or any other us•.... No restriction

[should be] placed on the transferability of (an allocation] in

whole or part."n Ind.ed, DeVany et al not. that "rights are more

valuable and flexible when th.y can l.qally b. SUbdivided ang

partially tran.f.rr.d .... It is r.coqniz.d that the coqnizant

fed.ral aq.ncy will not b. abl. to packaq. [sp.ctrum] rights

optimally ..•. Th. mark.t syst.m, giv.n adequate fr••dom, will t.nd

to r.combin. riqhts into more valuable patt.rn. in r ••pon.. to

chanq•• in t.chnoloqy, population, and d...nd. n" Mor. r.c.ntly,

W.bbink has arqu.d that Commi••ion lic.n•••••hould b. p.rmitted

"to buy, ••11, .ubl•••• , sh.r., divide .nd coabin. th.ir .p.ctrua

u•• riqht••••• If .p.ctrum us.r. w.r. qiv.n tho•• riqht. th.y would

hav••tronq.r inc.ntiv•• to u•••pectrum .ffici.ntly, i ••• , to us.

it in way. that l ••d to it. high••t valu.d U••• "M

Not only h.. p.rmittinq lic.n.... to subdivide th.ir

assiqnm.nt. b••n advocat.d a. a way to improve sp.ctrum .ffici.ncy,

the Commi••ion h•• occa.ion.lly p.rmitt.d .uch behavior. W.bbink

52A.S. De vany, R.D. Eck.rt, S. EnJc., D.J. O'H.ra, and R.C.
Scott, 11Mljrms$"'l8\ic 'Mctra Man.g'.Dt, TEMPO, G.n.ral El.ctric
Company, santa .arbar., CA, Auqu.t 19", p. 37; ..pha.i. add.d.

5JIW., p. 31; eaph••is add.d. Lat.r th.y are .v.n mort
.xplicit: " ••• ri9hta should b. tran.f.r.bl. in p.rt a. w.ll a. in
whole b.c.u•• bothdiff.r.nt u••• and n.w t.chnoloqi•• v.ry oft.n
r.quir. n.w combin.tion. of rights" (p. 54).

S.O.W. W.bbinJc, "Fr.qu.ncy Sp.ctrum Der.qulation, Prop.rty
Riqht. and M.rk.t.: Wh.r. Ar. w. Nov?", pr•••~ted at Th. Sixt••nth
Annu.l T.l.co..unication. Policy R••••reh Conf.r.nc., Nov.aber 1,
1988, p. 7; .mpha.i. add.d.
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has described a number of these instances. 55 He observes, for

example, that " ... when the FCC reallocated eight instructional

fixed service (ITFS) channels to mUltipoint distribution service

(MDS) use, the FCC decided to allow ITFS system owners to lease

excess ITFS capacity for the transmission of entertainment programs

and for other purposes unrelated to their educational

activities."~ And he notes that " ..• th. FCC also decided to allow

broadcast auxiliary faciliti.s to b. us.d for both broadcast and

noneroadcast purpo.... Th. FCC also ruled that broadcast aUXiliary

taciliti.s could b. shared with oth.r us.rs and .tations could earn

a protit from that sharing. "S7

More r.cently, the Commission has adopt.d rul•• that allow

c.llular s.rvic. provid.rs to otf.r n.w s.rvic.s in the spectrua

initially allocated for the provi.ion of cellular t.l.phon.

s.rvic•• And, siqnificantly, in the pr•••nt proc.eding, the

Commi••ion has .vinced a d••ir. to "adopt a pes r.gulatory

structure that allow. similar flexibility in implementing new

service. and technoloqie•. ".51 A. one sp.cific example, the

Commis.ion has r.qu••t.d cODDll.nts on "permittinq agqreqation tor

s'webbink'. paper provid•• d.tailed chronoloqi•• of a wid.
vari.ty ot Co..i •• ion action. that have promot.d .ffici.nt spectrum
u••.

~.bbink, OR. cit., p. 11.

57Ibid., p. 12.

SINotic., para. 24. Anoth.r exa.ple ot the Coai••ion's de.ire
to promote effici.nt sp.ctrwa u.. in this proc••dinq i. its
propo.al to give lic.n.... "th. fl.xibility to chann.lize the
tr.quency block. to acco..odat. the t.chnoloqie. and services that
they wish to provide." (Notice, para. 38)
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those providers [of narrowband pes) that may need more than 50 kHz

for their systems .... ,,59 Allowing licensees the freedom to

combine or subdivide spectrum assignments as needed to provide new

services is an excellent way in which to allow such flexibility.~

spectrum Het.rog.neity and pes as a Ditt.r.nt Service

pes need not be "just cellular." It there are differences in

the technical characteristics of the 850 MHz and 2 GHz bands that

affect the services that are provided in these resp.ctive bands, it

may b. the ca.. that some pes are not qoocl sub.titut.. for

traditional auto.obil. c.llular s.rvic.. In .ueh .ituations, the

cas. for .xeludinq incumb.nt c.llular op.rators ~ro. the sp.ctrua

as.iqn.d to pes is sub.tantially w.ak.ned.

On. po.sibl. fora that pes miqht take is handh.ld or portable

c.llular, or what occa.ionally i. called CT s.rviC•. 61 This is a

quit. plau.ibl. fora for pes b.caus. ot c.rtain diff.r.nc•• in the

5~otic., para. 51.

~Anoth.r is, of cours., to qiv. lic.n•••••ub.tantial tr••dom
to el.t.rain. which ..rvic•• th.y provide with a giv.n spectrum
a••iqnaent. In thi. rlfarel, the Cc.ai••ion's proposal to p.rmit
c.llular operators .pecifically to ·provid. peS-type ••rvic.s, such
a. wir.l... PBX, data trans.i.sion and t.l.point s.rvic••" in the
frequ.ncies currently assiqn.d to th.. (MASic., para.. 70) is
.sp.cially v.leoae.

"R.call that wb.n, in the pr.viou. .xa.pl., w. assWI.d that
pes .was "just c.llular," w. w.r. car.tul to li.it that
charact.rization to voic. s.rvic. to us.rs in auto.obil... Thus,
in our l.xicon, handh.ld or portable s.rvic. is not "just c.llular"
if consum.rs do not r'CJard it as a sub.titut. for automobile
s.rvic. eV'n it it ••ploy. a c.llular t.chnoloqy. That i., it is
important to distinquish b.twe.n mobil. and portable s.rvices.
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technical characteristics of the 850 MHz and 2 GHz bands.~2 There

appears to be general agreement that the 850 MHz band is better

suited for services that cover broad areas and that there will be

difficulty in effecting "handoffs" between cells for rapidly moving

vehicles at the higher frequencies. This means that cellular

operators using the 850 MHz band will have a comparative advantage

over pes operators in the 2 GHz band in prOViding service to users

in automobiles, so that 2 GHz may be used primarily or entirely for

offering handheld, or portable, cellular radio service.~

Suppo.e that there is no substitutability by users between

automobile and handheld cellular radio .ervice, .0 that a change in

the price of one etoe. not affect the quantity ete.anded of the

other, at lea.t for pric. change. from tho.e that would preva1l

under competition ... suppose, further, that cellular operators

6ZWe want to e.pha.ize that, like the Co_i••ion, we are
uncertain as to the preci.e form or torms that PCS may take.
Nonetheless, in undertaking our analy.i. of coapetition 1n the PCS
market or market., we found it necessary to specity with sam.
precision a number ot alternative scenarios of develop.ents in PCS.
Although we are not prepared at this point to argue that any of
these scenarios will actually occur, we are convinced that the more
ditterentiated PCS 1. from "ju.t cellular," the weaker i. the ea.e
for excluding current cellular operators from providing pcs
service.

QAltbOU9h we focus in this section on handheld cellular radio,
the analy.i. i. intended to apply to any .ervice that is not a
pertect sub8titute for auto.obile cellular radio and where there
are etifferenee. between the spectrum a.signed to cellular and PCS
service. in their utility in providing the re.pective .erviee•.
aecause technology and the service. that may be provided are
changing rapidly, any attempt to categorize existing services
detinitively i. likely to be quickly superseded.

"We appreciate that this assumption is a strong one and we
make it at this point primarily for analytical convenience.
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continue to offer automobile cellular service in the portion of the

spectrum they currently occupy because either it is more profitable

to do so or they are required to do so under the terms of their

original spec"trum allocation.6.5 Finally, assume that automobile

cellular cannot be offered at 2 GHz, for the technical reasons

descr ibed above. The impact of the last two conditions is, of

course, that there is no supply SUbstitutability between automObile

and handheld cellular services.

In the circumstances described here, automobile and handheld

radio services are in different (antitrust) ••rkets althouqh they

both us. c.llular t.chnoloqies. In both c•••• , ~.llular technoloqy

provid•• the b.nefits of spectrum reu•• but, und.r our assumption.,

automobile service is only provided in the 850 MHz band. Thu., the

pric•• of the two s.rvice. ar., ov.r a wid. ranq., ind.pend.nt,

with the pric. of autQmobile c.llular s.rvic••xc••dinq the price

of handh.ld cellular s.rvice. M

In this ca•• , an increase in the price of s.rvic. in the 2 GHz

b.nd is unlik.ly to c.us•••ny handh.ld us.r. to switch to the

hiqher-pric.d .ervice in the 850 MHz band, which is intended

primarily for auto.cbile users. Moreover, cellular op.rators in

UIn this connection, the Coaai••ion note. th.t although
"c.llul.r••• radio ••rvic.s will be able to provide so.e of the new
co..unic.~lon. requir...nt. within th.ir currently allocated
spectrua, th.y canno~ ••et the full ranq. of d_nd for PCS within
a comp.titive fra••work." (Notice, p.ra. 25)

Morhis occur. becau.. automobile u••rs n••d access to the
sp.ctrum at the low.r frequ.ncies more than do handheld u••rs and
are able to outbid th.m for such ace.... Th. ditt.r.nce in price
is a r.nt that is received by those who control acce.s to the
hiqher-quality sp.ctrum.
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the 850 MHz band are unlikely to reduce significantly their service

to automobile users by shifting some spectrum to the provision of

the lower-priced, and presumably lower-quality, handheld service.

Similarly, an increase in the price of service in the 850 MHz band

is unlikely to cause many automobile users to switch to the lower

quality service in the 2 GHZ band, nor, by assumption, can service

providers in the 2 GHz band switch to providing the higher-quality

service demanded by automobile users.~

Under the.e circumstance., there would be no adverse effect on

co.petition in either the PCS, i.e., handheld cellular, or

"cellular, .1 i. e. , automobile cellular, market. it incumbent

cellular op.rator. w.re to acquire ace... to a portion of the pes

band. Giv.n our a••u.ptions, the price. of both pcs and "cellular"

servic.s would b. unaffected by wheth.r both ••rvic•• w.re provided

by the sa.e or diff.rent suppliers if th.re are no .cono.ies of

scope, i.e., if the combin.d co.t of providing the two service.

separately i. the •••• as the co.t ot proviciinq the two service.

toq.th.r. A cellul.r op.rator that i. not linked to a PCS operator

would charg. the .... prices for cellular and PCS .ervice. as would

two s.parat.ly-own.d s.rvices.

If c.llul.r and PCS services are in different market., a

61NoU tba~ there is no inconsi.tency betwe.n a••uaing that
automobile and handheld u••rs co.,.t. for ace... to .p.ctru. and
conclUding th.t the price. of the various s.rvice. provided u.inq
the spectrua are ind.pendent in equilibriua. If a wine shop can
outbid a book store by a wide urqin for the riqht to occupy a
qiven location, a •••11 increa.e in the price ot book. will still
leave the wine shop a. the winninq bidd.r and the price of wine
will reaain unchanqec:l. The only impact will be on the rent
received by the landowner. .
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cellular operator would only wish to offer PCS service if it were

at least as efficient as other firms offering pes. Greater

efficiency might occur because the cellular operator has access to

superior technologies, or has superior skills, or because there are

cost savings when both cellular and PCS services are offered by the

same firm.

Note that qualitatively similar re.ults would be obtained even

if automobile and handheld cellular service. were highly imperfect

sUb.titutes. If only a small number of automobile cu.tomers were

willing to shift to handheld service in re.pon.e to a rise in the

price ot "cellular" service, even a tin that owned both PCS and

cellular service providers would set the price ot one with little

r.gard tor the pric. that pr.vail.d tor the other.

In g.neral, it PCS is not "ju.t cellular," but in.tead is a

s.rvice that is only a partial sub.titute tor c.llular,

concentration ••••ur•• based only on cap.city, without regard to

the w.y in Which that c.p.city is u.ed, will ex.ggerate the impact

on market competitiveness of qranting a PCS licen.e to a cellular

op.rator. 6I

Moreov.r, the pr.c.ding analy.i. i. not ••••nti.lly changed if

cellular operator. choo.. to ofter the handh.ld s.rvice in a

portion ot th.ir current spectrum alloc.tion. Given the ~echnical

ditterenc•• betw••n the 850 MHz and 2 GHz· band. that have been

discus••d above, pes operators cannot compat. eff.ctively in the

"The •••• would b. true, of cour•• , in ••••••ing the effect ot
the acquisition of part of a pes license by a cellular operator.
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automoaile cellular market. However, if pes operators were to

raise the price of the handheld service, cellular operators would

have an incentive to expand their provision of that service. rf

automobile and handheld services are not close substitutes for

users t the price of the two services will not be increased if

cellular operators are permitted to acquire a portion of the PCS

spectrum. 6f

It should also be noted that it the owner ot a cellular-PCS

combination w.r. to att.mpt to raise the price ot PCS services,

moat of its custom.rs who dropp.d the service would switch to rival

PCS v.ndor. rath.r than to the tirm'. own c.llular s.rvic. if

cellular and PCS are impert.ct sUbstitutes. ThUS, thes. rival

suppli.rs would have substantial inc.ntiv.. to d.t.ct from any

tacit aqr....nt to rai•• the pric. ot PCS servic.. Similarly, to

the .xtent that cellular and PCS s.rvic.. are imp.rf.ct

SUbstitute., it the own.r ot the combination atteapt.d to raise the

pric. ot cellular servic., it would lik.ly los. a larqe proportion

of those custo••rs Who switch.d to PCS to rival PCS suppli.rs.

A tinal point to note h.re is that siqniticant advantaq.s may

accru. to mobil. telephone custom.rs it they are able to acquire

both auto.abile and handheld s.rvices trom a sinql. suppli.r. If

incumbent cellular operators are p.rmitted to ofter both automobile

and handheld .ervice., they can provide the s.rvic. that th.s.

6fln reachinq this conclusion, W. have a••uaed, plausibly, that
cellular operators will find it profitable to dedicate only a
r.latively s..ll portion of th.ir curr.nt spectrua allocation to
the provision of handh.ld s.rvice.
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customers d.sire.

Economies of Scale and Partial Acquisitions

A third tyPe of situation that should be analyzed occurs if

PCS is, at best, an imperfect substitute for cellular service and

incumbent cellular operators can provide PCS at minimum efficient

scale only if they can acquire additional sp.ctrum. One possible

example of such a situation occurs wh.n pes is high-speed data

s.rvice to mobile us.rs. 1O If this is the cas., with current

technology, s.rvic. will be restrict.d to tho•• firms that have

acc••• to large bandwidths.

Incumb.nt c.llular op.rator. may be able to provide data

s.rvic.s while still s.rving th.ir autoaobil. voic. custom.rs,

.ith.r by making us. of unus.d portion. of the spac. curr.ntly

allocat.d to th•• or by m.king more .ffici.nt us. of the sp.ctrum

curr.ntly us.d to ott.r voic. s.rvic.. How.v.r, unl.s. th.y can

obtain acc.s. to a substantial aaount ot bandwidth in this fashion,

th.y will b. li.it.d to the provision of data s.rvic.s at

r.lativ.ly low speed•• 71 It high-sp.ed data s.rvic. to mobil.

us.rs is on. fora of PCS, and if this s.rvic. is not a clos.

substitute for lov.r-sp••d data s.rvic.s, p.rmitting existing

c.llular operator. to acquire sutfici.nt bandwidth so that-th.y can

WOn. should o~••rv. that PCS n••d not be just on. thing. It
~s possibl., for .xaapl., that th.y will .ncoapass both high-sP"d
data and handh.ld c.llular s.rvic.s.

71Th. Co_i••ion'. proposal r.cogniz,. that th.r. may b.
diff.r.nc.s among PCS in th.ir bandwidth r.quir.m.nts. (Ngtic.,
para. 44)
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provide high-speed data services wi 11 not adversely affect the

competitiveness of the high-speed data market, and conceivably

could improve it.

Consider a cellular operator that can, at some cost, reduce

the amount of spectrum that it uses to provide automobile telephone

service. Assume, however, that the amount of spectrum that is

thereby released is too small to permit the operator to provide

high-spe.d data service. Assume, further, that the increase in

concentration in spectrum holdings that results from acquiring the

additional spectrum that is needed is small. In these

circumstance., the cellular operator should be permitted to acquire

the additional spectrum even if it would be deemed anticompetitive

for the operator to acquire the total amount of spectrum needed to

providl the high-.pled data service. n

Economi.. of SCAPi in the Proyi.ion of Pes
Economie. of scop. exist when it is le•• co.tly for a qiven

combination of service. to b. produced by a single firm than for

the same combination to be produced by two or more different firms.

For some type. of PCS, economie. of scope are likely to exist for

the proviaion of cellular and PCS. The situationa in Which such

nOf courae, if one could be certain that thl cellular and
high-speed d&1:& ..rvice. were in different marke1;., onl could
permit the larcJer acqui.ition. Howevlr, even if onl were not
certain about thl deqree of subatitutability bltween the service.,
and one concluded that additional .pectrua .ufficilnt to provide
the high-speed data .ervice should not be prOVided, one might still
be willing to make a ...ller allocation Which, when coabined with
its existing allocation, permits the cellular operator to provide
the data .ervice.

35



economies are most likely are those where pes involves to.lie

provision of additional services to the same users who are

currently receivinq cellular service.

suppose that one form of pes is the type of hiqh-speed data

service that we described above. n If this is the case, it will be

possible for an existinq cellular operator to provide this service

without havinq to replicate substantial portions of its

intrastructure. 74 Most importantly, the base stations that the

operator has established, which can exceed 100 in number and which

cost on the order of $500,000 to develop, can be used to provide

both sets of services.

The cellular operator will have to incur additional costs to

provide the hiqh-speed data service. For exaaple, the costs ot

additional Tl links between the base stations and the Mobile

SwitChing Center CUC) and between the Mle and the Pu})lic switched

Telephone Network, as well as the costs ot additional switchinq

equip.ent at the MaC, would also have to be incurred by any PCS

entrant. However, only the cellular operator will be able to avoid

the cost of establishinq the syste. ot base stations. And, qiven

the nuaber ot base stations in a typical syste. and their costs,

. 1JAa we have already noted, handotts are likely to be more
ditticult at. the hiqber frequencies. As a re.ult, it may be
necessary for the cu.t~r to stop his vehicle during the period
when the data tran..i.sion is beinq received.

~Aqain, we use the example of hiqh-speed data service only as
an illustration. The analysis in this section holds for any
service that can be provided by an incumbent cellular operator to
its existinq custo.ers without incurring siqniticant costs that
would have to be incurred by a pes supplier otterinq only the new
service.
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the cost savinCJ is likely to be suostantial. For example, for a

system with 100 oase stations, the cost savinCJ would be on the

order of $50 million.

The Role of Other competitors

The discussion abov. proceed.d on the unlikely assumption that

competition occurred only amonCJ cellular and PCS firms, that is,

firms that were lic.ns.d by the FCC in .ith.r the 850 MHz or 2 GHz

bands. However, oth.r firms are lik.ly to b. able to provide

s.rvic•• that comp.t. with those ott.r.d .ith.r by c.llular or PCS

firm.. Ev.n if th••• rival firm. ott.r impert.ct .ub.titut•• for

PCS and c.llular services, their pre.enc. can constrain the ability

ot PCS and c.llular providers to raise pric•••

Ev.n if PCS w.re to turn out to be "ju.t c.llular," it would

be important to take account of important alt.rnatives to

traditional c.llular and PCS in jUdqinq the .tt.cts ot .xeludinq

c.llular op.rators trom the PCS sp.ctrum. Any analysis that tails

to take th••• alt.rnativ.s into account will overstate the thr.at

to comp.tition po.ed by p.rmittinq c.llular op.rators to oft.r PCS

s.rvic. because it will ov.rstat. the mark.t share h.ld by a

c.llular ma PCS operator. 7S

On. t.pGrtant coapetitiv. alt.rnativ. to traditional·cellular

is Enhanced Special Mobil. Radio (ESMa) s.rvic., which the

Co_ission r.c.ntly authoriz.d Fl••t Call to provid•• By (i)

7SIt should be noted that th••• alt.rnativ.s could al.o att.ct
market comp.tition .ven if PCS w.re not "just c.llular."
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consolidating radio frequencies that had previously been used by

separate carriers to provide mobile telephone services, (ii)

introducinq diqital technology, (iii) employing Time Division

Multiple Acces~ (TOMA) multiplexing, and (iv) using mUltiple base

stations, Fleet Call will add sUbstantially to the capacity of the

industry to provide radio telephone service. One estimate is that

the adoption of ESMR will increase the capacity of the SMR

bandwidth by a tactor of titte.n, and that ESMR will have the

capacity to serve several million subscribers in the nation's

largest markets, inclUding New 'lork, Chicago, Los Angeles, San

Francisco, and Dallas.

In addition, ESMR will be able to otter additional service.,

inclUding tacsimile, data transmission, and vehicle location, that

cannot be provided over SMR. Finally, service quality will be

improved substantially in co.parison to SMR. The combination ot

additional capacity, expanded service otferings, and quality

improvement provided through the use of ESMR is likely to present

a significant competitive check on the ability of cellular and/or

PCS operators to raise prices.

ConcluligD

A blanket prohibition against the acquisition ot PCS-licenses

by incuabent cellular operators cannot be easily justified. Even

in t~e "worst case, " where PCS is a perfect sUbstitute tor

traditional cellular service, a portion of the spectrum that the

Commission propos.s to allocate to PCS can be acquired by
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incumbents without significan~ threat of competitive harm. In the

more likely cases where pes is a weaker substitute for cellular, so

that concerns about competitive harm are reduced, and/or where

there are economies of scope between cellular and PCS, so that cost

savings result when incumbents are permitted to offer PCS, an even

larger acquisition of pes spectrum by incumbent operators can be

justified.
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